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英文缩写 英文全称 中文全称 
BMSCs Bone marrow messenchymal stems 骨髓间充质干细胞 
SD rats Sprapue-dawley rats SD 大鼠 
PBS Phosphate buffer saline 磷酸盐缓冲液 
DAPI 4`6-diamidino-2-phenylindole 4`6 二眯基-2-苯基吲哚 
IBMX 3-isobutyl-1methyl-xanthin 3-异丁基-2-甲基黄嘌呤 
DMSO Dimethyl sulfoxide 二甲基亚砜 
EDTA Ethylene diamine tetraacetic acid 乙二胺四乙酸 
RPM Revolutions per minute 转/分钟 
ITS Insuli-transferrin 胰岛素-转铁蛋白-硒 
TGF-β3 Transforming growth factor-β3 转化生长因子-β3 
SPF Specefic pathogen free 无特定病原体 
MOI Multiplicity of infection 感染复数 
GFP Green fluorescent protein 绿色荧光蛋白 
BrdU 5 bromodeoxyuridine 5-溴脱氧尿核苷 
CFSE Carboxy Fluoroscein Succinimidyl Ester 二醋酸盐琥珀酰亚胺脂 
AST Aspartate Transaminase 谷草转氨酶 
ALT alanine transaminase 谷丙转氨酶 
ALB Albinmin 白蛋白 
TB Total bilirubin 总胆红素 
HCT Hepatocyte teansplantation 肝细胞移植 
Its Interleukins 白介素 
TNF-α Tumor necrosis factor-α 肿瘤坏死因素-α 
G-CSF Granulocyte colony stimulating factor 粒细胞集落刺激因子 
NF-KB  核因子 KB 
E-selection  选择素-E 
LFA-1 Lymphocyte function associated 
antigen-1 
淋巴细胞功能相关抗原-1 
VCAM-1 Vascular cell adhesion  molecule 细胞间粘附因子-1 
   


































方法 通过高脂饮食 8周建立脂肪肝模型，采用在 kamada肝移植模型的基
础上，改进手术方法，预实验 50对，正式实验 40对，观察手术成功率，并分别
























结果 浓度为 1.5ul/L的 DAPI与细胞共培养标记 12h后，在荧光倒置显微
镜下观察其细胞蓝光标记率达 95%左右。含有绿色荧光蛋白基因的慢病毒与干细
胞共培养 12h后，BMSCs的荧光表达很低，继续感染 1天后其荧光标记率才达到





目的 探讨 BMSCs能否对重度脂肪变供肝肝移植术后肝功能起到保护作用 
方法 实验分干细胞组和对照组两组，每组行肝移植 30只，对照组于门静
脉套管前输注平衡盐溶液 1ml，干细胞组于门静脉套管前输注 BMSCs1ml，分别于








3d、5d、7d 数据差异具有统计学意义（P<0.05）。TB 指标分别为 4.05±1.34、
7.53±1.8、8.73±0.26、9.42±0.33和 5.48±0.33、6.53±0.21、7.13±0.26、
7.78±0.34U/L。其中 1d、3d数据差异无统计学意义（P>0.05），5d、7d数据差
异具有统计学意义(P <0.05)。ALB 指标分别为 21.75±1.7、20.75±1.7、
20.5±2.1、15.75±2.2和 22±1.8、21.5±0.58、21±0.71、19.5±0.74U/L。
其中 1d、3d、5d数据差异无统计学意义(P>0.05)，7d数据差异具有统计学意义
（P<0.05）。干细胞组 10 只肝移植大鼠 1d、3d、7d、14d 时死亡率分别为 0%、


























































   Chapter 1  The Isolation culcure and identification of  BMSCs 
Objective: To obtain high purity、good specificity and high activity of bone marrow 
mesenchymal stem cells in vitro. 
Method: To obtain the BMSCs by density gradient centrifugation, and identify 
surface antigen by flow cytometry, use cartilage reagent and fat reagent induce 
BMSCs differentiation  into cartilage cells and fat cells. 
Result: The obtained of BMSCs have adhere performance, It surface antigen high 
expression of CD44、CD90、CD29.lower expression CD45、CD34、CD11b. 
Can differentiate into cartilage cells 、fatty cells after induced 3weeks 、2weeks by 
cartilage reagent and fat reagent. 
Conclusion: Use density gradient centrifugation can got BMSCs with good activity 
high purity multi-directional differentiation 
Chapter2 Biuld the model of fatty liver transplantation in Sprague 
Dawley rat 
Objective: Biuld the model of fatty liver transplantation 
Method: Build fatty live model by 8 weeks high fat diet. On the basis of kamada liver 
transplantation model, improve operation method, preliminary experiment of 50s, 40s 
for formal experiment, to observe the success rate. And observe AST、ALB and the 
change of rule before operation 1d、postoperation1d、3d、5d、7d、12d respectively. 
Result: preliminary experimental rats mortality rate is high, the formal experiment 
40s success rate is 90%, postoperative AST、ALB gradually recovered after short rise. 
Conclusion: successfully established the stable fatty liver transplantation model in 
rats. 
Chapter 3 Settled in transplantation liver of bone marrow 
mesenchymal stem cells 















Method: Label the BMSCs by DAPI 、GFP-virus respectively, choose the marker 
that marked easily and high marker rate, during liver transplantation, infuse BMSCs 
that marked by DAPI before portal vein cased. Take pathological observe the 
settlement of  BMSCs under fluorescence microscope after 7d、12d operation. 
Result: 1.5ug /L DAPI co-culture with BMSCs can markup 95% after 12h under 
inverted microscope in fluorescence blu-ray. Lentivirus  containing GFP co-culture 
with BMSCs 12h, its so low fluorescence expression. Continue infection 1d, its 
labeling rate is 40%. Use DAPI marked BMSCs, and infused during liver 
transplantation, after 7d、12d can observe tag, but the fluorescence intensity gradually 
weakened. 
Conclusion: BMSCs can successfully settled in liver transplantation. 
Chapter 4 The influence of BMSCs for liver function after severe 
fatty live transplantation  
Objective: To investigate the protection of BMSCs to severe fatty liver 
transplantation  
Method: divided two group: stem cell group and control group, each group undergo 
transplantation 30s. The control group infuse 1.5ml saline before portal vein cased, 
while stem cell group infuse 1.5ml BMSCs before portal vein cased. In postoperative 
1d、3d、5d、7d put to death only 5. and to detect AST、ALT、TB、ALB. The remaining 
10 in each group observe the postoperative survival in rats. 
Result: the contract between control group and stem cell group, indicator of liver 
function as follows: the AST index respectively 1040±61.1、1196.75±104.4、
1121.5±96.2 、 1330.25±55.1 and 1115±63.3 、 970±64.2 、 1069±67.8 、
1150.25±102.5(U/L ) . These 3 d, 5 d, 7 d data hsve statistically significant difference, 
(P < 0.05). There was no statistically significant difference in 1 d data ,(P > 0.05). the 
ALT index respectively911.75±61.9、1044.25±63.4、1191±190.4、1285.25±191 and 
1096.25±97.7、1267.25±162.9、959±99.5、1051.5±110.5U/L There 1 d, 3 d, 5 d, 7 d 
















7.13±0.26、7.78±0.34U/L ,The 1 d, 3 d data no statistically significant difference (P > 
0.05), 5 d, 7 d data have statistically significant difference (P < 0.05). the ALB index 
respectively 21.75±1.7、20.75±1.7、20.5±2.1、15.75±2.2 and 22±1.8、21.5±0.58、
21±0.71、19.5±0.74U/L, 1 d, 3 d, 5 d data no statistically significant difference (P > 
0.05), 7 d data statistically significant difference (P < 0.05). stem cell group 10 
transplantation rats 1d、3d、7d、14dmortality rates were  0%, 20%, 50%, 70%. Contol  
group 10 transplantation rats 1d、3d、7d、14d mortality rates were 
10%, 40%, 70%, 90%.  
Conclusion :BMSCs transplantation is beneficial to relieve the damage of liver 
function after severe fatty liver  transplantation, can delay  the death time on 
short-term survival, but the effect on the rat's long-term survival remains to be further 
research. 
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